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DQG GHVFULEH WKH UHPDLQLQJ SDWWHUQV ZLWK DQ DYHUDJH PHDQ YDOXH VWDQGDUG GHYLDWLRQ RU PHGLDQ DV ILUVW RUGHU
VWDWLVWLFDOGHVFULSWRUV%LRORJLFDOVLJQDOVDUHLQJHQHUDOIUDFWDOW\SHVLJQDOV$IUDFWDODQDO\VHVPHWKRGHVWLPDWHVWKH
YDOXHRI WKHSRZHU ODZH[SRQHQW +W+KDV WR UHSUHVHQW WKHVFDOH LQYDULDQW VWUXFWXUHRI WKHELRPHGLFDO VLJQDO
'LIIHUHQWIUDFWDODQDO\]HUSURFHGXUHVDUHFXUUHQWO\XVHGLQVLJQDOSURFHVVLQJWRGHILQHWKHVFDOHLQYDULDQWVWUXFWXUHV
RI(&*((*DQGRWKHU ELRVLJQDOV > @'LIIHUHQW YDOXHV DQGYDULDWLRQVRI+W H[SRQHQW DOVR FDQGLIIHUHQWLDWH
EHWZHHQ QRUPDO DQG SDWKRORJLFDO FRQGLWLRQV DQG EHWZHHQ GLIIHUHQW W\SHV RI SDWKRORJLFDO V\PSWRPV )RU WKHVH
UHDVRQVIUDFWDODQDO\VHVDUHSURPLVLQJWRROVLQELRPHGLFDOVLJQDOSURFHVVLQJDQGDQDO\VLV>@
7KHWZREDVLFQRWLRQVPRQRIUDFWDODQGPXOWLIUDFWDOVWUXFWXUHVDUHIURPWKHVFDOHLQYDULDQWVWUXFWXUHFDWHJRU\7KH
PRQRIUDFWDOVWUXFWXUHRIELRPHGLFDOVLJQDO LVGHILQHGE\DFRQVWDQWVLQJOHSRZHU ODZH[SRQHQWDQG WKHQ WKHVFDOH




((*VLJQDO LVDEOH WRGLIIHUHQWLDWHEHWZHHQ WKHQHXUDODFWLYLWLHVRIGLIIHUHQWDFWLYH WDVNUHODWHGEUDLQDUHDV%UDLQ
DUHDVDUHORFDOL]HGE\WKHVLJQDOUHFRUGLQJHOHFWURGHVVFDOSSRVLWLRQV>@




7R EHJLQ WKH FRQFHSWV RI VHOIDIILQLW\ DQG VHOIVLPLODULW\ DUH SUHVHQWHG :H PXVW FRQVLGHU KRZ WKH ')$










GHWHFWLRQ RI ORQJUDQJH FRUUHODWLRQV LQ QRLV\ DQG QRQVWDWLRQDU\ WLPH VHULHV 'HWUHQGHG IOXFWXDWLRQ DQDO\VLV LV D
VLPSOH PDWKHPDWLFDO PHWKRG EXW YHU\ HIILFLHQW WR LQYHVWLJDWH WKH SRZHUODZ RI ORQJWHUP FRUUHODWLRQV RI QRQ




D')$DQDO\VLVPHWKRGDEOH WRHVWLPDWH WKHPXOWLIUDFWDOVSHFWUXPRISRZHU ODZH[SRQHQWVIURPELRPHGLFDO WLPH
VHULHV((*DQGDEOHWRFRPSDUHE\JLYLQJDNLQGRIPHDVXUHRIVLPLODULW\WKHWUHQGVLQGLIIHUHQWUHFRUGHG76
0XOWLIUDFWDOLW\ VKRXOG EH GXH WR D 
VSHFLDO
 SUREDELOLW\ GHQVLW\ IXQFWLRQ 3') IRU WKH YDOXHV RI WKH76RU GXH WR
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7KH+XUVW H[SRQHQW + GHILQHG E\ WKHPRQRIUDFWDO ')$ UHSUHVHQWV WKH DYHUDJH IUDFWDO VWUXFWXUH RI WKH WLPH






+W LQ UHODWLRQ ZLWK WKH IOXFWXDWLRQV RI VPDOO DQG ODUJH DPSOLWXGHV LQ 76 LV FRUUHODWHG ZLWK WKH TRUGHU +XUVW







7KHVHDUH WKHWKHRUHWLFDOFRQVLGHUDWLRQVIURPWKH OLWHUDWXUHKRZWR LQWHUSUHW WKHPXOWLIUDFWDOVSHFWUXP:HXVHG
WKHVH FRQFHSWV WR DQDO\]H WR FRPSDUH RXU((* VLJQDO UHFRUGLQJV:H XVHG WKHPHWKRG WR FRPSDUH WKH LQWHUQDO
EHKDYLRXURIIRXU((*VLJQDOVUHFRUGHGDWIRXUGLIIHUHQWFKDQQHOV,WZDVPHQWLRQHGWKDW((*VLJQDOVLQJHQHUDODUH
QRQOLQHDU DQG QRQVWDWLRQDU\ VLJQDOV 2XU UHFRUGLQJVZHUH SHUIRUPHGZLWK  SDLUV OHIW DQG ULJKW KHPLVSKHUH RI
HOHFWURGHVSRVLWLRQHGXVLQJWKHLQWHUQDWLRQDOVWDQGDUG7KHIROORZLQJILJXUHVIURPWKLVSDSHUDUHUHSUHVHQWLQJ
WKHUHVXOWVRIPDLQVWHSVWRREWDLQ067KHJRDORIWKLVSDSHULVQRWWRJLYHDQH[KDXVWLYHDQDO\VLVRI((*VLJQDOV
IURP D ELRORJLFDO SRLQW RI YLHZ EXW WR WHVW WKH DFFXUDF\RI WKH VWHSV WRZDUG06ZLWK WKH VHTXHQFH RI WKHPDLQ
ILJXUHVSORWWHG







VLJQDO IRU WKH')$DQDO\VLV7KLV LVQRWDQDYHUDJHRI WKHVLJQDOEXW LV UHIOHFWLQJ WKHFXPXODWH WLPHFRXUVHRI WKH
UHFRUGLQJ,QJHQHUDOWKHUHFRUGHGVLJQDOVDUHFRQWDPLQDWHGE\GLIIHUHQWW\SHRIQRLVHV$QDERXWVVHTXHQFHRI




FRPSXOVRU\ WLPH ZLQGRZV VFDOHV RI SRZHU RI WZR VDPSOH OHQJWKV )V +] VDPSOLQJ IUHTXHQF\ RI WKH
UHFRUGLQJV)RUHDFKRIXVHGWLPHVFDOHDQGIRUHDFKRIUHFRUGLQJVZHKDYHWKH506YDOXH7KHDYHUDJHRIWKHVH
























WLPHVFDOHV KDYH QR LQIOXHQFH XSRQ WKH DYHUDJH506V:H FDQ VHH WKDW WKH VW VLJQDOZLWK+XUVW H[SRQHQW 
VKRXOGEHFRQVLGHUHGDVDZKLWHQRLVHVLJQDO7KHUDQJHRI+XUVWH[SRQHQWVGHILQHVDFRQWLQXXPRIIUDFWDOVWUXFWXUHV








































7KH WHPSRUDO YDULDWLRQRI WKH ORFDO+XUVW H[SRQHQW FDQEH WXUQHG LQWR D SUREDELOLW\ OLNH GHQVLW\ IXQFWLRQ VHH




7KHPXOWLIUDFWDO VSHFWUXP06UHIOHFWV WKHYDULDWLRQ LQ WKH IOXFWXDWLRQVWUXFWXUHRI WKHELRPHGLFDO WLPHVHULHV
QRQOLQHDUQRQVWDWLRQDU\VLJQDOV>@7KHPHWKRGVWRFDOFXODWH06DUHVLPSO\EDVHGRQWKHFRPSXWDWLRQRIORFDO





LQDKHDOWK\DQGFRUWLFDO VLNQHVV')$ LVD UHFRJQL]HGPHWKRG WRDQDO\]H WKHVFDOLQJSURSHUWLHVRIQRQVWDWLRQDU\
VLJQDOVDQGDOORZVDFKDUDFWHUL]DWLRQRIPXOWLIUDFWDOQRQVWDWLRQDU\76ZKHUHDTGHSHQGHQWSURFHGXUHLVUHTXLUHG
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